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Too much of a good thing?
(Scanlan, n.d.)
(Yates, 2019)
Streams Can Help: The Hyporheic Zone (HZ)
(USGS, n.d.)
Research Questions
1) What percent of water contributing to hyporheic 
flow in a stream originates from surface water flow 
and groundwater flow?
2) What is the trend of nitrate removal depth-wise 
and laterally in the subsurface below streams?
3) How far does stream hyporheic flow extend into 
riparian subsurface storage and how does this 
contribute to the removal of nitrate or lack thereof 
seen in question #2?
Study Area




• Analyze these samples for nitrate 
and other major anions (chloride, 
bromide, and sulfide) using the ISU 
Ion Chromatograph 
• Also test for dissolved oxygen levels 
and temperature in-field using a YSI 
probe.
(American Assay Laboratories, n.d.)
Methods: Mixing Model Development
%SW Percent Surface water infiltration
ClHZ Measured concentration of chloride in the hyporheic zone (mg/L)
Clg Measured concentration of chloride in the groundwater (riparian well) 
(mg/L)
Cls Measured concentration of chloride in the surface water (stream) (mg/L)
Ns Measured concentration of nitrate in the surface water (stream) 
(mg/L)
Ng Measured concentration of nitrate in the groundwater (riparian well) 
(mg/L)
(Peterson and Hayden, 2018)
Analysis of Results: Sample 
Measurements
Analysis of Results: Model 
Estimations
Conclusions
Surface water and groundwater are mixing 
along the depth of the HZ in this study area.
Nitrate is being removed, potentially by a 
variety of processes, along the depth of the HZ.
Riparian HZ interaction in this stream is fairly 
limited.
This project’s focus on water mixing and nitrate 
levels in streambeds could help to quantify the 
potential for shallow subsurface streambed 
flows to mitigate excess nitrate levels.
Acknowledgements
• My MS Thesis Committee: Dr. Eric 
Peterson (adviser), Dr. Catherine 
O’Reilly, and Dr.  Wondy Seyoum
• Field Assistants: Caitlin Noseworthy, 
Cavien Satia, Jack Wassik, and Eli 
Schukow
References
1)American Assay Laboratories. n.d. 
https://www.aallabs.com/technology/ion-exchange-chromatography/
2)Ehrhardt, S., Kumar, R., Fleckenstein, J.H., Attinger, S., and Musolff, A., 
2019, Trajectories of nitrate input and output in three nested 
catchments along a land use gradient: Hydrology and Earth System 
Sciences, v. 23, p. 3503–3524, doi: 10.5194/hess-23 3503-2019.
3)Baker, M.A., and Vervier, P., 2004, Hydrological variability, organic 
matter supply and denitrification in the Garonne River ecosystem: 
Freshwater Biology, v. 49, p. 181–190, doi:10.1046/j.1365-
2426.2003.01175.x.
4) Peterson, E.W., and Hayden, K.M., 2018, Transport and fate of nitrate 
in the streambed of a low-gradient stream: Hydrology, v. 5, p. 34–38, 
doi:10.3390/hydrology5040055.
5)Yates, B. 2019. Nutrient Pollution: the Issue (photo). 
https://www.epa.gov/nutrientpollution/issue
Thank you
Questions?
